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Abstract 
To develop and build low-carbon building, it is the most powerful measure to push building industry develop 
scientifically, it is the necessary way to improve people living level, it is an irresistible trend to save the earth. From 
the perspective of whole life cycle, this paper discusses the main point and measures to construct and develop the 
low-carbon building during its whole course of planning, layout and design, build and construction, and operation 
period, thus we can control and reduce the building carbon footprint, and form the healthy recycle sustainable 
development model .  
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1.  Research Background 
The holding of the United National Climate Change Conference in Copenhagen in Dec 2009 suggests 
that human beings are giving greater importance to energy efficiency and emission reduction. At the 
United Nations Climate Change Summit closed in Sep 2009, Hu Jintao, President of the People’s 
Republic of China, introduced China’s new energy efficiency and emission reduction plan, which 
indicates that China will greatly reduce its emission of carbon dioxide and will reach the goal that non-
fossil energy will take up about 15% of its one-time energy consumption before 2020.  
The energy consumption of buildings takes a significant percentage in the national energy 
consumption. In 2000, energy consumption of buildings was 3.5×108tce, accounting for 27.5% of the 
total energy consumption in China [1]. Relevant data suggests that, compared with developed countries, 
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China consumes10%-25% more construction steel, an extra 80 kg of cement for each cubic meter of 
concrete, over 30% more water for sanitary wares, while the wastewater reuse rate in China is only 25% 
of that in developed countries, and the unit building energy consumption is 2-3 times higher than that in 
developed countries under equal climate conditions.  
Although China has reached a total of 1.06b m2 of energy-saving building area, this only accounts for 
7% of the existing building area in China. All the rest are high-energy-consuming buildings, leaving great 
potentials for energy saving in China. It is estimated that by the end of 2020, China will have another 30 
billion m2 of building area, including 13 billion m2 in cities. If these buildings can realize an energy 
saving of 50% on the current basis, it means a saving of about 160 million standard coals every year [2].  
Therefore, low-carbon buildings are attracting high attention from the society. According to developers 
such as CMPD and Vanke Group, the next two years will be a key stage for developers to closely connect 
with low-carbon economy and make strategic deployment; Low-carbon real estate pulls the green building 
materials and construction in the upper stream and green consumption in the lower stream and will make 
great contribution to the quality of national economic growth. Especially in the fields of promoting 
industrial upgrading, coping with economic crisis, and invigorating domestic demand, real estate plays an 
even more important role. The hot selling of a low-carbon and energy-efficient brand of building in 
Hangzhou is the live evidence in the market. According to the project owner, the whole building uses low-
carbon-emission energy system and, during its whole life cycle after completion, will save at least 250 
million kwh of electricity, 830 million tons of standard coal, and reduce the emission of 2.48 billion tons of 
carbon dioxide. 
2. Relevant Concepts and Theories 
2.1 Low-carbon building 
Low-carbon building reduces the use of fossil materials, improves energy efficiency, and reduces the 
emission of carbon dioxide in its building materials, equipment manufacture, construction, and during the 
whole life cycle of the building. It has become the mainstream trend in the international architecture. Li 
Dexiang, Professor at School of Architecture in Tsinghua University points out that low-carbon building 
has basically the same connotation and objective as green building that was promoted before, while the 
two concepts (low-carbon building and green building) are different in their approach, focus, and 
technology. Low carbon buildings are more suitable for the theme of energy efficiency and emission 
reduction for coping with global climate change. We may call green building that uses low-carbon 
technology and has the low-carbon objective as low-carbon green building [3].  
Compared with other environmentally friendly building concepts such as green real estate and 
sustainable real estate, low-carbon building dresses more specifically the emission of the greenhouse gas 
brought by energy consumption—carbon dioxide.  
2.2 Whole Life cycle  
The concept of life cycle comes from biology. It originally refers to the whole set of states that a living 
organism goes through from birth, growth, maturity, aging to death. With the development of the society 
and the integration of disciplines, the concept of life cycle is gradually introduced into the fields of 
economy, management, social organization, and environment and has bred a series of derivative theories 
and research methods [4]. The life cycle of low-carbon building in this paper regards the building as a 
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product systematic project, covering the whole process of preparation, planning and design, construction, 
and the operation and maintenance of the building. 
3. Development of Whole Life Cycle of Low-carbon Building 
“The construction of low-carbon building is a whole life cycle. From the acquisition, processing, and 
transportation of raw materials to the completion of the product, the whole process should strive to lower 
energy consumption, by making sure, for instance, that building, after being dismantled in the future, 
would not become construction waste.” said Yang Jian, Chief Architect of Hangzhou Urban Construction 
Design and Research Institute. The following section gives an analysis and study of the development of 
low-carbon building from the perspective of whole life cycle.  
3.1 Pre-stage decision making 
The pre-stage decision making is the first stage for low-carbon building development. The developer, 
as the act body, analyzes and validates the market necessity, technical feasibility, and economic and 
social environment validity of low-carbon building development with relevant consulting organizations, 
defines the low-carbon objective of the building, makes market investigation, product orientation, 
technological and economic analysis, and finally makes the investment decision. Different from the 
development of traditional buildings, the development of low-carbon building requires that the developer 
take the perspective of the whole life cycle, have the low-carbon consciousness from the overall view, 
and set up a clear and guiding low-carbon building objective at the pre-stage planning and segment the 
overall goal and implement the low-carbon control based upon this goal at the following stages. The 
decision making stage leads the overall situation of the low-carbon building development and therefore 
has a certain level of influence on the following stages [5].  
3.2 Planning and design  
The planning and design concept of low-carbon building is mainly reflected in the following three 
aspects: 
First, the concept of low carbon must be considered throughout the planning, building deployment, and 
in the design of building orientation. The building planning must consider a reasonable orientation, 
increase solar radiation, and set up a natural lighting system. In addition, make sure there is favorable 
sunlight and ventilation between buildings and between apartments, so as to create the conditions from 
the foundation for the design of low-carbon building.  
Second, renewable energy should be used for “low-carbon” building. Low carbon means to reduce the 
energy consumption to the minimum level, take full consideration of the coordination between the 
building and the facilities as well as the ambient environment, take advantage of the natural resources of 
rain water, solar energy, and wind energy, and reduce energy consumption and waste to the lowest level, 
thereby reducing operation cost. In terms of the water system, for instance, low-carbon building can 
reduce the waste of water resources by collecting rain water and converting domestic water and landscape 
water; in terms of the power use, make use of the solar energy in the nature for the purpose of power 
saving.  
Third, new technology and new materials should be adopted actively for “low carbon” building. Make 
full use of the energy-saving technologies of external heat preservation of exterior wall, heat preservation 
layer of wall and ceiling, windows and doors to reduce the use of indoor air-conditioning and heating. 
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Solar energy water heater, solar cell, small wind generator, and ground source heat pump can be used for 
the purpose of energy efficiency and emission reduction [6]. 
3.3 Construction  
The construction stage is the key to quality control and the reduction of construction energy 
consumption (such as construction waste, noise, powder, and waste of material and labor resources).  
First, make sure that the construction techniques, construction technical plan, and the arrangement of 
construction organization and design are advanced and reasonable, that the handling of “three wastes”, 
the environmental protection plan, and the field energy consumption during the construction process are 
reasonable, that the construction can reach the expected quality and meet the low-carbon, energy-
efficiency requirements, and that the waste of personnel, materials, and machinery during the construction 
process is controlled and limited. For instance, save the energy consumption at work and during 
production, reasonably allocate and use the types of machinery and equipment at the front production line, 
reform and eliminate high-energy-consumption equipment, improve work efficiency, lower the 
consumption of fuel, power, and materials, reduce the emission of carbon dioxide, carefully control each 
construction process, technical procedure, and consumption quota, and solidly reduce material and energy 
consumption during the construction process, thereby lowering the impact of construction on the 
environment.  
Second, effectively save the raw building materials, especially steel, concrete, and turnover materials, 
within the scientific and feasible scope, through technical and technological innovation, by actively 
promoting the use of high-tensile steel bar and high-performance concrete, reducing energy consumption, 
and improve structural durability; promoting the use of pre-stirred concrete and commercial mortar, 
developing pre-made concrete structure, and reducing wet work at the construction site; optimizing 
module design, improving the standardization and universality of module materials and interconnecting 
pieces; invigorating the research and technical promotion of the recycle and reuse of construction waste, 
and protecting the national ecology of the location of the construction site.  
Third, selection of building material and equipment is an important part in the construction stage. The 
impact of building on the environment is largely determined by the selection of building material [7]. By 
scientific and technological cooperation, construction companies can introduce carbon capture and 
sequestration technology into the building materials and develop green intelligent building that absorbs 
the greenhouse gas through building materials. When selecting technical equipment, we should give first 
priority to the techniques and equipment that featured advanced technology and low energy consumption. 
The use of green, environmentally friendly and economic building materials and low-energy-consumption 
equipment should be promoted so as to finally develop low-carbon, or zero-carbon, building.  
3.4 Operation and maintenance  
Operation maintenance and dismantling of the building is a main factor affecting energy consumption; 
it includes the energy-saving consciousness of the owners, the technical development of waste, building 
material and garbage recollection, cost factor, and the current conditions of real estate management.  
Among these factors, real estate management is closely related to energy efficiency and environmental 
protection, because it involves the maintenance and repair of the building and its supplementary facilities 
and management of the environment. Handling every stage in management and service well can realize 
energy, water, and power efficiency and promote the recycling and reuse of resources and improvement 
of the environment, making positive contribution to environmental protection and the construction of a 
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conservation-oriented society. Besides, as real estate management unit is the public management unit 
during the operation stage, it plays a major role in the operation and service level of low-carbon building.  
Low-carbon building requires the low-carbon management of real estate and requires that the real 
estate project solidly implement and promote the low-carbon and green concept since the beginning of the 
planning and construction stage through active management. Therefore, for some real estate projects, the 
real estate service enterprise must play its due role and make its due contribution to make up for the lack 
of experience of the decision-makers and planners and designers and set a solid foundation for the low-
carbon emission at the operation management stage. For the low-carbon management of existing 
buildings, if possible, the real estate enterprise can realize substantial energy saving benefits through 
energy-efficiency renovation and management and realize the win-win cooperation for owners, the 
enterprise itself, and the society.  
Another important subject in the low-carbon real estate management is the owner. And behind the 
owner is the family. Therefore, each resident should enhance and improve his/her energy-efficiency and 
environmental protection consciousness, recognize the importance and urgency of low-carbon and green 
environmental protection, and follow the government policies and measures of energy efficiency and 
environmental protection, so as to make joint efforts to construct the low-carbon green community and 
quality family. 
4. Summary 
The development of low-carbon building is a systematic project, wherein the low-carbon building 
material and energy-saving equipment is its material and technical support and is of essential significance 
for controlling the main stage of carbon emission and ensuring low-carbon quality. The development 
stages of low-carbon building are connected with each other and restrain each other. Taking an overall 
view from the perspective of the whole life cycle of the building is the key to successful development of 
low-carbon building development.  
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